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1. FENas

One of the objectives of ICRISAT is to assist the national end regionsl
research programt (R the dewelopment snd tramsfer of tachmology to thw
farmer threugh co.operation snd by sponsoring workshops end conferwices,
opsrating training programs, and assisting extension activities.

2. LIGOFTRY - STEOCTUSE AND PROGRAX

2.1 Introduction

In 1987, the Uniom Ministry of Agriculture, Indla, requested ICRISAT to
consider helping the national programs in transfer of technology tur
increasing the production of leguaes in India, end to co-ordinate this
activity for an initial period. The request wvas initislly made for
groundnut, and later extendsd (in 1988) for the other two legume crops
{pigsonpea and chickpes) of ICRISAT's, mandate,

In response, the Leguses Programs of ICRISAT established a “Legumus On-
Farm Testing and Nursery Unit’ (LEGOFTEN) to facilitate transtuz !
production technology for legumes tc the Indian farmer,

2.2. Staffing

The Unit initislly coaprised three scientists vith eight supporting tait
drawn from different research units of the Leguoes Progras. In 1988, vith
the addition of pigeonpes asd chickpea, the Unit was strengthenad to have
four scientists and leven supporting steff. From 1989 onwards ay the
teansfer of technology progras progressed and the national programs began
to take ovar responsibility for the work, the LECOFTEN staff was reduted
and at present (1991) the strength of LECOPTEX is one scientist and nine

supporting staff.



2.3 Pnding

In the first two years of its operstion, the LECOFTIN project was fimded
from the snoual budget of the Legpumes Program, ICRISAT, bt from 1980
funding hss besn provided by the Intermationsl Mmxd for Agriculesral
Development (IFAD), Tome, Italy, as a part of its tacinicsl assistamos for
the purposes of "Resesarch on Groundmut, Pigeorpes and Chickpes and Transfer
of Technology to the Seal-Arid Tropics Parmers®.

2.4 Program Plamning

Befors the stact of LEGOFTEN activities in 1987, a meeting of key officisls
of the Union Ministry of Agriculture, State Departments of Agriculture,
Indian Council of Agriculture Ressarch (ICAR), and ICRISAT scientists was
convensd at ICRISAT Center, Patancheru P.O., A.P, 502 324, Indls, to
discuss and plen the modus operand{ for the transfer of techmology. It was
decided to undertake the vork in tvo phases:

Phase I: Under this phase ICRISAT vas to - a) educate extension workers
of the Departants of Agriculture on appropriste production
technology by conducting on-farm trisls at the seed farms of the
Departnents of Agriculture, b) condurt and monitor the trials in
cooperation with extension vorkers so that they understand all
the components of technology and realise their benefit, and ©)
clear the doubts of extension vorkers on the suitability of the

technology during on-fare trials.

Poase TI: Under this phase ICRISAT would - a) emcourage extension workers
o conduct similar on-famm trials us dewonstrations in  farmers'
fislds, ) advise and assist extension workers to educate their

collesgues and also farmers on the nev technology by organising



sinld-days at -thess demonstrations, and ¢) conduct training
programs /meetings on gaquest from sxtenaion workers at warious
places to educate mors snd more farmers on the techoology.

It was also decided that bafore every cropping season ICRISAT would
call in selected extension woskers snd sesd farm msnagers of the
Departmmts of Agriculture for 2-3 day Orientation-cum-Training Vorkahops
at ICRISAT Centsr to ensure that the on-farm trisls would be properly
planned and exacuted. .

The above procedurs vas followed until the postrainy season of  198%.
90, vhen a decision vas taken jointly by ICAR and ICRISAT officials to
{nclude the LEGOFTEN activities under the regulac ICAR/ICRISAT binnual work
plans. In the 1989 ICAR/ICRISAT meeting ICAR scientists indicated
interest to contribute their lnowledge, technicsl know-how, and expertise
in the transfer of technology to farmers. Accordingly, two projects on
transfer of technology, one relating to groundnut and the other relating to
pigeonpes wers approved vhile the proposal related to chickpes was
deffered. 'ﬂ’I approved projects (ICRISAT-ICAR-GNT-8; ICRISAT/ICAR-PNP B),
vhich were mainly to evaluste the technology at the national research
centers, wvere pur forvard for spproval at the regular annus! workshops of

the respective All India Coordinared Crop Improvement Programs (AICCIP).

In 1990, & development oriented organisstion, the National Dalry
Development Board (NODB) and its subsidiaries the State Cooperstive
Oilseeds Growers' PFederations (SCOGFs), which vere involved in on-fam
trisls of groundnut from the beginning, proposed direct collaboration vith
ICRISAT for the transfer of production technology of groundnut on & large
scale. This was agreed to, and ICRISAT is further helping the NIDB and



SCOGYs in their efforts of transferving the techmology to farnwers by
providing advice, consultancies end trainimg facilities.

The besic structure of sctivities undertahen by LBUOPTEN for tw
transfer of production technology of legumes in India is cutlimed in Fig.
1. ICRISAT has acted as o cetalyst in the tramsfer of tectwmology rather
than get itself involved directly in extension, which is essentially s jod
for the national programs - the ICAR, Agricultural Universities, State
Departments of Agriculture, and Agricultucsl Development Agencies. '

2.4.1 Training

Before deciding upon the progrsms of an-farm tris)s for each crop, the
idemtified extention vorkers and seed farw managers of the Departments of
Agriculture and Development Agenciss were called for s 2-3 day Orientstion-
cus-tralning Vorkshop at ICRISAT Center. These extension wvorkers were
orientated and trained thoroughly on production technology so that’ they
vere mentally and physically prepared for laying out the trials at their
seed farms. Besides the theory, participants were given pratical
demonstgations on various camponents of the technology, particularly on
shaping the land into broad-beds. They vere asked to describe the packages
of practices they currently follov for the crops so that these could be
compared wvith the improved technologies. The improved and comson packsges
for groundmut, pigeonpes. and chickpea production tzials are compared in

Tables 1, 1, and 3 respectively.

2.4.2 technology
Basically, the improved technology sdvocated for production of groundnur,

pigeonpes and chickpea consisted of two major components, improved package

of practices, and improved varieties.
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Isprowed package of DIachicast  .of each crop, thia consisted of
recommndations on - the land preparation, dosages of mamures and
fortilizevs, seed-rate, seed trestment. spscing. weed control, pest and
diseast control, irrigatios, harvesting etc.. that have direct as wll
a3 indirect influence on the yield of the crop. A major recommendation
vas that for shaping the land after tillage into a raised-bed system
(Fig. 2). Por on-fatw trials in particulaz, the broad-bed systea
(opening 30 cm wide and 22.5 cm deep parsllel furrows 1.5 m apart to
form the raised-beds) was recommended for groving the crops with
sprinkler irrigation vhich was to be made available by the Depsrtments

of Agriculture to their seed farms.

lanroved yarieties: These wvers basjcally ICRISAT varieties either
released or likely to be identified-for-release for cultivation in
India. The varieties tested in on.farw trials for groundnut, pigeonpea
and chickpea are listed in Table 4.  ICRISAT supplied the breeder's
seeds of these varieties for on farm trisls gso that the produce
obunwd‘frm these trials could be used as seed for furthec

trials/demonstrations in farmers’ fields,

3 On-fams trials/demmstrations

consultation’ with the officers and extension workers of the national

programs, on-fam trials were to be conducted at the Taluka/District seed

farms vith the following four treatasnts, each covering 0.2 ha.

1)

)
141)

iv)

Improved package + laproved variety,
Improved package + Comaon varisty,
Common psckage + Improved variety, and

Compon packsge + Common variety



The mein objective of selacting the above four tewstmsnes for on-fame
trisls was to show the bamefit of the improved package sad jmproved
varisties independent of esch other and in combimstion over the comwon
packege and common varieties.

3. GROMENDT

On-famm trials for gromdnut production were conducted fram the rainy
sesson 1987 until the postrainy sesson 1990-91. Demonstrations of the .
improved technology were started & season or tvo later by extension workers
of the national programs - the Departments of Agriculture and State
Coopscative Oilseeds Growers' Pedarations.

3.1 Oo-fare trials

The nusbers of on-farm trials conducted for groundnut in the rainy and
postrainy seasons betveen 1987 and 1990 are given in Table 5. In thelfklt
two sessons all the trials vere monitored by ICRISAT scientists while in
subsequant yesrs the trials were largely sonitored by staff of the natiomal
prograas. The sverage yleld obtained in on-farm trisls of different states
for the rainy and postrainy seasons slong vith the benefits from techsology
are giwen in Table 6. Vith the lmproved package of practices slone, the
yisld benefit over the cammon package sveraged 21.5! for the rainy season
and 191 for the postrainy season. Vith improved varieties in comaon

package the yield benefit averaged 26.4% for the rainy season snd 26.21 for

the postrainy sesson over commson varieties. The total improved tectmology,

that is, both tha improved package of practices and improved varistles,
gave an average yield benefit of 621 for the rainy season and 60.3 for the
postrainy season over the commonly used technology. The yield benefit froa
the ipproved technologies did not vary much from year to year (Table 7).



In general. the improved technology required an swersgs extrs
expenditure of Re. 1305 ba™' ower the averags sxpenditure of ks. 6603 ha >
for common technology. This extrs sxpenditure gave & substantial extrs net
inccne of Rs. 3815 ha”} over the sverage oet incose of Bs. 3393 ha”l from
the common technology.

3.2 Go-fare demmstrations

Besides on-farm trials, the State Cooperative Oilseeds Growers' Federstions
and Departments of Agriculture conducted on-fars deacnstrations parsllel to
on-farm trisls. The data obtained for these on-farn desonstrations from
the Federstions are given in Tables 8-12 and from the Departamts of
Agriculture in Table 13. The yield benefits obtained {rom demonstrations
of the improved technology were quite substantial and similar to those
obtained in the on-farm trials; the benefit averaged 68.97 In Karnataka,
691 in Tamil Nadu, 337 in Maharashtra, 327 in Gujarat and 19.81 in Andhra

Pradesh States.

3.3 Front-line on-fare trisis (ICRISAT/ICAR)

As  indicated earlisr, the major componsnt of the improved technology wvas
that of growing the crop on caised-beds. This practice was alvays looked
upon with some doubt as to its utility by the scientists of the national
programs, while they agreed to all other components of the lmproved
package. However, in 1989 vhen the ICAR/ICRISAY project vas formulated
for the transfer of groundnut production technology. the evaluation of
raised-bed againet flat-bed systems of land preparation vas given high
priority. The data from two sessons of trials conducted by the All India
Coordinated Resesrch Project on Oilseeds (AICORPO) are given in Table lé.

At most AICORPO centers, except Vridhachalaw in Tamil Nadu, quite



substantial yisld bensfits were recorded from the wee of e ruived-bed
systen for growing the crop.

For Vridhachslse, sose probless relstad to the yreper samegement of
the crop on beds was pointed out in the AJCORIO Verkthops. Theve
evaluation trlals sre still being comtimed st AICORIO cemters across the
groundnut growing sress of India, as the conduct of trials aad feed-beck
fros many AICORPO centers vere, until recently. very poec.

3.4 Impact of groundmst techmology

ICRISAT's efforts to assist the Indian national programs in tramsfer of

technology for groundnut production has had the desired jmpect. It is

gratifying to note that:

0 A development oriented organissticn, the Natiomal Dairy Develgpaent
Board (MDOB), and its subsidlaries, the State Cooperative Oilseeds
Growers' Federations (SCOGPs) are fully convinced of the usefulness of
the improved technology, and the importance of incorporating both the
{mproved cultural practices and improved varieties. [From 19#9-90,
NDDE has allocated an annual budget of about Rs, 0.4 million te each
State Federation/Union for spreading the technology to growndnut
famers over a period of 5 yesrs. Estimates of the areas to bLe
covered by their demonstrations, and the quantity of seed of improved
varieties to be handled by the different Federations during 1991-92
ate given in Table 13. Under the Cooparatives, NODDB/SCOGFs have been
providing the services of tractor-drawn bed makers to farmers for the

preparation of the raised-beds.

0 Noat Departments of Agriculture are nov advocating the use of various

conponents of the improved technology. particularly use of improved



waristies. and of the raised-bed systes. They comtimuwe to carry out
on-farm trials at their seed fazws snd demonstrations in fammers'
fislds. The seeds multiplied on seed farms and in demomstrations are
distriduted to more and more farmers. The Major wovemmmt of the

improved seed is nov from farmer to farwer.

Scientiste of the national programs (ICAR and others) are now fully
convinced of the benefits of using the various components of the
technology, and particularly of the raispd-bed system's benefit for
improving the yield of groundnut. The Annual AICORPO Workshop 1990
recomaended use of the raised-bed system for growing groumdnuts in the
states of Andhra Pradesh, Maharashtrs and Gujarat. Evsluation of the
package of practices for other states of India is not yet sdequate for
making recommendations. However, vith the results that are nov coming
fram other states, it is most likely that the use of raised-bed

systens for growing groundnut vill soon be s common recommendstion.

Farsers are avare that lov germinability of groundnut seed from the
summer crop is due to too rapid drying of the produce after harvest in
the hot sun of April and May. During on-farm trials/demonstrations ve
taught the extension workers snd [armers hov to slov down the drying
of pods by heaping the uprooted plants in a circle with the pods
facing inwerds, preferabley under the shade of a tree or roof. Some
farmers have started practicing this sethod st least to dry their seed
stock from the sumer produce. Extension workers sre taking this

oessage to farmers.

ICAR is contesplating setting up an evaluation teaa for a detailed

study of farmers‘ perceptions on sdoption and non.adoption of the



technology so that thess campoments of the tschmelegy which teed
sdainistrative snd mometsry support are ideatified. Omce these
componsnts are {dmtified the nacesssry sdmialstrative and finencisl
support to the technology will be given by the Goversmamt of Indis.
The evaluation vork ia expscted to start by August 1981,

4, FICRONIRA

The pigeonpes on-farm trisls program war initiated in the cainy season 1988
and continued for 1989. From 1980 a joint program was forsulated with
sclentists of the nationsl programs for conducting on-fare trials. Trialy
conducted during 1988.87 are listed in Table 5. In the first season at
least, one trisl in sach state vas sonitored by ICRISAT seaff, tut in the
later sesson the trials wvers sonitored mainly by staff of the State

Departments of Agriculture.

4.1 On-farm triale

An on-fare trisl with pigeonpsa had tvo treatments - a) an improved wariety
with {te package of practices, and b) a common varisty with its patkage.
ICRISAT offersd short-duration pigeonpess as izproved varieties, and these
raquire & different package of practices from those suitable for
conventionsl sedium-duration pigeonpess. Soms extension workers, hawever,

tried the short-duration pigeonpeas using the coemon package of practices.

The average pigeonpea ylelds obtained in two seasons of trials in
different states are given in Table 16. In a total of 67 trials, improved
varieties ylelded an average 1.i5 ¢ nat coapared vith an average of 0.73 t
na"! from the common varieties. Cultivation of isproved varieties required
an axtes expenditure of Rs. 2350 ha™t over the normal expenditure of Rs.

1348 ha”} for the camon varieties. Hovever, this expenditure provided an

10



extrs onet bevefit of Re. 800 ha”l. The higher expenditure for growing
short-dutstion pigeonpeas wms largsly due to the higher cost of
controlling the insect pests to which short-durstion pigeonpese ace

normslly more susceptible.

4.2 On-fam trials in smmer seasm

ICRISAT has bred some photo-insensitive, extra-short duration pigeonpess,
vhich do well in the summer season. The Government of India In 1980
indicated intersst in trying these pigomp"u in the sumser season, so
fourteen trials/demonstrations were conducted {n diffevent ostates. The
results of these trials/demonstrstions are given in Table 17.  Yield were
fairly good.  In Maharashtcs and Tamil Nadu, yields as high ss 1 ¢ ha™
were recorded. In the sumver trials the pigeonpeas suffered less froo

insects attack than they normally do in the rainy season.

4.3 On-farm demounstrations

Some State Departments of Agriculture conducted on-farm demonstrations of
short- and extra-short duration pigeonpeas in  farmers’ fields vhile
continuing vith on-farm trials at the seed-farms. The yield data obtained
from these demonstrations sre given in Table 18.  The short. and extrs-
short duration varieties performed well in most places, often yislding sore
than 8 1 tha'l.  Use of these varieties enabled farsers to grov a
subsequent postrainy season crop such as sorghum, chickpea, groundnut stc.:

this is not normally possible following medium.duration varieties.

4.4 Other pigeanpea demoustrations
Scme Departments of Agriculture also requested seeds of some ICRISAY

sediun-duration pigeonpeas resistant to diseases, especislly the wilt-

resistant varieties ICPL 270 and ICP 8863 ('Maruti' released in Karnataks)

1



and the wilt and sterility-moesic resistant veristiss XML 0703 ad 109
809, Thess varisties wers gromn in demonstrations by the Departmsnts of
Agriculture. Limited dsta svailsdle from these demonstrations are given
Tabls 18,

A perennial pigsonpes named by farmers os 'Japam Supert or Jspmn 1
gave yields in the rangs of 400-4575 kg ha"l,  Yields were particularly
high when this varisty was grown on fertile soils vith high inputs. There
is some doubt as to the identity of this msterisl; [t asy be ICP 8094.

4.3 Pront-line oo-fame trials (ICRISAY/ICAR) )
In tha 'Kherif Pulses Vorkshop 1990 of the All India Coordinated Pulses
Improvement Project (AICPIP), ICAR, the ICRISAT pigeonpes hybrid ICPH 8 vas
identified for relsase in the central zone of India (Msharashtra, Gujarat,
and Madhys Pradesh). This cultivar vas choosen for on-fem trials under
the ICAR/ICRISAT project on transfer of technology. 1In a group meeeting
held during the workshop it vas decided to conduct two on-farm trigls :n
each of the states of Msharashtra, Gujarat and Madhya Pradesh m&r the
Leadership of senior pulse scientists of these statat. Purther mage, 1t
was dacided to entertain any requests sdditional from these states fnr‘
erials if seed wvas svailable, Requests wvere later recelved from

Maharsshtra and Gujarat.

The data received on these trials are given in Table 20. Information
from two trisls in Madhya Pradesh and one in Msharashtra are yet to be
received. Madhys Pradesh has reported that the trials failed because of
heavy rains during July-August 1990, In general, TCPH B gave 14.82 more
yield then ICPL 87, and required relatively less investment for its

cultivation. Lower susceptibility of ICPH 8 to Helicoverps amigera as

12



compared with ICPL 87 was the ressan for its lower cost of cultiwetion as
it needed fewer sprays.

Bessdes on-farm trisls of ICPY 8 and ICPL 87 in the central soms, tem
cn-fars trials with the Helicowarps acuigaxa-resistant pigeanpes ICPL 332
(released as 'Abhaya’ in Andhrs Pradesh in early 1990) were approwved by the
AICPIP Workshop for the stare of Andhra Pradesh. Thess on-farm trisls
conducted by the Andhrs Pradesh agricultural University wers not lajd out
properly and no yield data have been received on these trials.

4.6 Impact of isproved pigecnpes techmology
The pigeonpea on-fare trials and demonstrations have crested such interest
in transfer of improved technology to farmers. The following are the

salismt points of the impact.

4] Short-duration pigeonpes ICPL 87 and ICPL 151 vhen first released for
cultivation wvere not presented to farmers together with sppropriate
packages of practices. Our on-farm trials have educsted extension
wvorkers and farmers on hov to grov these varietiss., Many farmers who
vere earlisr disappointed vhen they tried these varieties have nov

resuned groving them but with appropriate packages of practices.

O  The extrs-short-duration pigsonpeas vere tried for the first time in
on-farm tr.u‘ls. and have crested intersst among extension vorkers and
farmers. In the Vidharbha and Marathavada regions of Maharashtras,
farmers identified pigeonpeas ICPFL 85012, ICPL 85014 and ICPL 63030 ss
being better than ICPL 87 for their aress. These varieties sre nov
being multiplied and grown in these areas. Postrainy season

cultivation of these varieties is also taking place in some parts of

Maharashtra and Tamil Nadu.
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Nedius-durstion, vilt-resistant sacerisls like ICP 6863 (commonly
grom in Karataks), and ICTL 270, have nov gome to sore farmers
throvgh the on-farm trisls/desonstrations. ICP 8863 is now becoming
popular in the Vidwardha region of Meharashtrs, and ICPL 270 in the
Raysisseams region of Andhra Pradesh. The spresd of these varisties

is from fatmer to farmer.

Memy extension workers snd farmers have improved their capacity to
manage  the pod-borer Halicoverpa amigara in pigecnpess.  Scme have
started using better pesticide spplication techniques. The Back-pack
CDA sprayer (Fig. 3) designed by ICRISAT for effectiveness, econcmy,
nd  safety in pesticide spplication on pigecnpes is now being sought

after by farmers for general use.

Ons of the perennisl pigeonpeas (hopefully ICP 8094) idenvified
basically for the agroforestry prograa is doing well under high inpur
{rrigated agriculture. 1In 1990, there were about 100 fuuil in the
hrlt.hn_dl region of Maharashtra, who grew this pigeanpea sad they
obtained yislds as high as 5 ¢ 'l Though, the actual idemtity of
the variety is not yet clear, one pust appreciate the ingemaity of

farmers in growing this pigeonpes as & “horticultural® crop.

S. CEICEPRA

The chickpes program of on-fams trials vas initiated in the postrainy

season of 1968 and continued for one more season. The number of on-fam

trials conducted and monitored by ICRISAT during 1988-90 are listed in

Table 5. ICRISAT did not ask the Departments of Agriculture to conduct om-

farm trials in 1989-30, but the impact of the first sesson's trials was

14



such  that & masber of State Departments of Agriculture decided to cake uwp
the isproved chickpss technology for on-fars demomstrwtions.

3.1 Oo-famm trials

Chickpea on-famm trisls were conducted under nonirrigated and Lrrigated
conditions. The sverage yields recorded in trials in different states
during 1968-90 ace given in Table 21. For both nonirrigsted end {rrigated
trials, the improved varisties together with lmproved package of practices
wvere found to increase yield. )

Under nonicrigated trials, the extrs.short-duration, wilt.resistant,
kabull variety ICCV 2 anly was tried. This variety ylelded 11.91 more with
the improved packsge and 26.71 more vith the comwon packsge than the common
varieties. Common varisties vith the improved package produced 151 more
yield than with the conmon package. Both the improved variety and improved
package together yielded 51,62 more than the common varleties with the

comon package.

Improved technology, that s, the fimproved varisty and improved
package of practices required an extra expenditure of Rs. 660 ha'l over the
normal of Rs. 3080 ™! for the compon technology. This gave an extra net
income of Bs. 1,665 ha’ over the normal of R. 1,420 ha™" from the common
technology. The bemefit fros ICCV 2 vas more, as it vas spparently sold at

some premium over the normal price of a desi cultivar.

Under irrigated conditions, improved varieties vere of normal duration
(120 days) and had wilt-resistance. These varieties yielded 11.61 gore
with the isproved package and 6.71 more with the common packsge compared

vith the compon varieties. The comson varieties produced 15.71 more yield

15



with the lmproved package of practices. Joth the isproved peckage md
iaproved waristy together resulted in 29.21 sore yisld tham the commom

packsge and common veristies together.

Por irrigated chickpes, lmproved technology, that is both the improved
variecios ad the lsproved package of practices, required s extra
trvestaent of Rs. 900 ha™' over the normal of Rs. 3570 bl for the comson
technology. However, this extrs Uwestmsnt provided an extrs oet benefit
of Re. 1,050 ha") over the normal net benefit of Re. 3105 ha™l fros the
common technology.

3.2 Oo-faen Descnstrations

Some  Stata Departments of Agriculture, particularly those of Maharashtrs
and Macdhys Pradesh, conducted many demonstrations in farmers' flelds
parallal to the on-farm trials. The yields obrained from these
nonirrigated and {rrigated chickpes demonstrations sre cospared with the
dietricts sverage ylelds in Tables 22 and 23, The demonstrations’ yields
were fairly high and thase provided mors benefit to farmers. The benefit
from ghort-duration kabuli cultiver ICCV-2 grovn under fnonirgigsted
situation was reported to be not only becsuse of its higher yield bgt also
because, seed quality fetched a premium for this -ultivar ower des:

cultivars.

5.3 Impact of chickpes technology
Chickpsa on-famm trials and demonstracions have created the desired
interest in transfer of production techmology to farmers. The following

are some of the impacts:

0 The Departments of Agriculture of Waharashtra, Andhra Pradesh,

Karnsteka and Gujarat are making earnest efforts in transfering the
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chickpes techmology to farwers. Particular efforts are being made to
encourage use of the the extre-short durstion wilt resistant kabulil
cultivar ICCV 2 for nonirrigsted conditions.

On-fars trial data gemerated for ICCV 2 and IOCC 37 led to the release

these varisties as *Kranti® snd ‘Swetha® in sndhee Pradesh in 1990.

Scientiste of the Agricultural Universities of Naharsshtrs sre making
efforts to release chickpesa varieties ICCV 3 and JOCC 37 4n thelr
state with the support of data from our &\-!m trials. Bfforts are

being aade in Karnatsks to release the varisty ICCV 2.

Irrigated on-farm trisls have made s distinct impsct in some pares of
the state of Maharashtra where vater for drrigstion {1 not a
constraint. The on-farn trials have shown that fammers can obtain

ylelds as high as 3.0 ¢t na?

under irrigated condition. More and sore
farmers are nov seen groving chickpes under Irrigation in the

Marsthavada and Vidharbha regions of Maharashtra.

The narrov-bed systea of land preparation (Fig. 2) which sccomodates
two rows of plants per bed has been found to facilitate uniforn
irrigating of the crop in the black soils of Maharashtra, and the ares

of chickpes under this system {s incressing.

The State Departments have incressed multiplication and distribution
of seeds of improved chickpea varieties to farmers. Mote and more

seed is knovn to be moving from farmer to farmer.
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During the course of on-farm trials and demonstrations, warious sew ideas
vere developsd and Lnovetions mede. Thess lonowvetions is relation to some
important sspects of the technology are described balow:

6.1 Raleed-dud wystems

Por on-fave triale, ICRISAT recommsnded shaping the lsnd into brosd-beds
for growing the crops, except for nonirrigated chickpea, which wvas
recommended to be grown on flat.  The broad-beds, which are prepared by
opening furrows (30 cm vide and 22.5 cm desp) at 1.3 a intervals
sccommodates & crop rovs (spacing 30 cm) per bed. This system of growing
the crop in practice wes found good only when the crop was {rrigated by
sprinklers {(fortunately this vas ane of the recommendations of ICRISAT's
improved package). Irrigation through furrows of broad-beds often #id not
percolate to wet the entire bed, thus affecting the central crop rows. To
tackle this prodles, we modified the system for laying ot the
demcnstrations in farmers' fields. Keeping the plant population the tame
a3 thak cbtaisied cn broad-beds, we tried three systems (Fig. 2) for growing
ths ovops depending upon the season, soil type and irrigation system
svailable with the farmer. These wers:

1) broad-bed and furrow,

ii) bed and furrov, and

1i1) Narrow-bed and furrow or Ridge and furrow.

These systms are nov vorking well vith farmers. In general, farmers
are invariably choosing the former two systems for the rainy season and the

latter two systeas for the postrainy season.



6.2 Direction of beds

The broed-bed and furrov symes of groving the crops was basically
developsd for the ssnagement of wertisols (black 20ile) which norsmlly hawe
a problsm of drainage of excess rain weter causing soil oerosion. Beds
prepared along 0.4-0.87 slopes in black solls have given good results
exparimentally and also in practice. The same system trisd experiments]ly
along 0.4-0.87 slope in red soils, which norsally have no probles of
drainage, has not often vorked. Here, it nnd.td to drain off of rain water
rather too quickly, causing relatively more soil erosion. However, the
systes tried In practice across the tlope in red soils hae vorked well for
conserving moisture. Directions for making beds in black and red solls ace

outlined in Fig. &.

6.3 Seed dibhling/drilling

In the beginning, we recosmended dibbling the wseeds for sowing. Our
intention vas to get an adequate plant populstion vhich vas thought to be
problen when using coamon seeding wethods, like dropping the seeds behind a
plow, drilling the seed with s seed drill etc. Hovever, dibbling as
expscted proved uneconomical and often impossible due to lack of labour in
aany situstions. During on-farm trials, we critically studied sowing on
beds using a seed drill, snd found that, if done properly tha seed-drilling
gave good tnulru. For groundnut, seed drilling an individusl row or two
rovs together using s comson seed bowl employing 2-4 labourers has given
good results (Fig. 5). For pigeonpes and chickpes, vhich have hard seed
coats, sowing & rows togethar using & coomon sesd-bovl vas as good "
single rov sowing (Fig. 5). The skilled labourers available in wmost
villages were capable of doing a fairly good job in spacing the seeds in
rovs and also in using an optimum quantity of seed through a seed drill.

19



During oo-farm trisls of groumdnut io Temil Mads, we encomtsrsd
fast didbbling method for sowing called the '‘puch and drop method’
procticed by some farmers in sandy and sandy-losmy scils (Pig. 7). This
system was effective in getting the seed sown st the proper depth and in
the right quantity. In this systes ssall holes are pmched in the eoil
vith & small spede st intervals of sbout 10 ca slong the seeding rows and
one seed is dropped In each of these holes simultmecusly by skilled femsle

laboursrs. This systam can be taken to other areas of India vhich have

ainilar soil typs.

6.4 Implements for preparing beds

The raised-ded system {initially broad-bed) vas the major component of

improwved techmology for growing the crops in on-fam trials s well as

desonstyations. In early trials on seed farms bullock-dravn wheeled-tool-

carriers like the Tropicultor (Pig. 8) and Agribar (Fig. 8) wvere uséd for

preparing beds. But in later on-farm trisls these implements wvety not

commonly availsbls and we had to use local implements for preparing beds. .
During this process, together with extension workers and farmers we wsed a
ridger plough, and also developed and modified some local implements
available with farmers to prepare raised beds. Scme of these implements
used, developed and modified to make beds are shown in Fig. 10. Among the
various bullock drawn implements tested on-farm, the agribar which is a
light, multipurpose wheeled-tool carrier suitable for use with average
sized hullocks sppeared to be the best not only for the preparation of beds
but also for many other fleld operations including sowing. The tropicultor
proved too beavy for most bullocks.
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Tractors, available to some farmers, have rigid attachments for

ploughing, harrowing and intercultivation implesents. Por using tractors
to prepere raised-beds we developed & simple trector drawn raised-ded maker
which coneists of & tool-bar, two ridger ploughs, and s bed shaping chain
(Fig. 11). This BEF maker is likad by sone farmera who have tractors, and
by farmers who asre organisad in cooperative societies. The State
Cooperative Oileseds Growsrs' Pederations are now providing the ssrvices of
tractors to farmers for preparing raised-beds for their crops. Simple
seeding attachments have also been developed for the tractor drawn tool
bar. Thase developments are sxpected to take the technology to farmers at

a faster rate.

7. PURLICATIONS

7.1. Papars

1. Amin, P.¥., Jain, K.C., Kumar Rap, J.V.D.X. and Pavar, C.S. 1989,
ICRISAT's experience in the introduction of improved groundnut
technology in India. Pages 61-65 in summary proceedings of the
Regional Legumes Network Coordinators’ Meeting., ICRISAT, Patencheru,
P.0., A.P. 502 324, Indis, ICRISAT.

2. Amin, P.W., Jain, K.C., Kumsr Rao, J.V.D.K. and Paver, C.5. 1989. On-
fars adaptation trials for short-duration pigeonpeas in Indis, 1988,
International Pigeonpes Newsletter. 10, 16-18.

3. Aadn, P.W., Jain, K.C., Xumar Rao, J.V.D.X., Pavar, C.8., Jagdish Xumar
van Rheenen, H.A., and Paris, D.G. 1990. On-fars Research on Chickpes
and Transfer of Techmology in India. Page 322.326 Chickpes in the
Nintles: Proceedings of the Second International Vorkshop on Chickpes
Improvement 4-8 Dec 1989, ICRISAT Center, India, Patancheru, A.P. 502
324, Indis, ICRISAT.

4, Amin, P.¥., Jain, K.C,, Xumar Rso, J.V.D.X., Pavar, C.5. 1991,
Performance of Extra-ghort-duration pigeonpea in the sumer of
198871989 in India, International Pigeonpea Newsletter, 13.

S, Pawar, C.5. 1989. Back-pack Controlled Droplst Application (CDA) for
better pesticide application. Indian Journal of Plant Protection. 18,

59-63.

n



6. Powar, C.5. 1089. Peckage of practices for cultivetion of gromdmut,
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Table 1. Package of practices for promdmst oe-fam trisls.

Flald operstion/inget Improved packags Comens package (gamsral)
Land preparation  Ploughing, clod crushing and  Deep ploaghing ance, light
harrowing to obtain fine tilth. ploughing twice, harvowing twice
Pertilissre e M - 101t m o-st
(basal) M. sulp.e 100 kg DAF - 100 g
55 * 300-400 wr =100 kg
WP = 0-00 kg f reqd. 80, = 20 g
Ins0, - 2010g
Sowing date Jow vith sonsoon/Hovesber JuneMovesbec, Decender
Seed bed Sroad bed and furrow Flat bed
Variety TC68 11, ICGS 21, ICGS 37, ™2, MV T, L 24, 88 XI,
1008 44, ICGS 63, ICCS 76, 2, 5208 KRG 1, GG 2,
MRS & or MBS 10. VRI Z, K 12-24,
Seed rate 120 kg et 125-150 kg n.'I
Spacing 30X10 co 0X0ord5X10ew
Herblcide Stemp 3. lha ¥l
Seed dressing Thirm 33 kg I Thiram 2g kg~ -1 rond
Soming Dibbling Behind coum.:y plough/
Country aeed drill
Gyprm 400 kg ha™" at flowering 200 kg m'l
Plant Protection Bavistin Z.:»Og + Diglunc H-4% Need base

Rutrients

1 kg ha™ for lnflpor. and
rust, if required.
Dimethoste $60al hl
Jasside and leafminer, 15 days
after eaergence.

Monocrotophos 1L or Endosulfan
Heliothis

2L/Ma for Spodoptera.
and other caterpillars.

Fes4 2.3 kg ¢ Urea S kg ha™>,
two sprays, 30 and 50 days
after mergence ln $00 L. vater

for thrips,
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Tabls 2. Package of practices for pigeoupes on-famm trials.

Fiald oparstion/input Fhort-duration pigecnpes

Hedium-duration pigscapes

Land prepsvstion Ploughing, clod crushing and Tvo plovghings and tws
harroving to odtain fine tilth harrowings.

Pertitioers ha™ m . 10t Mmoo 20t

(basal) DAP = 100 kg ¥ = 20 kg as Urea

SSP = 100 kg POy = 100 kg
80, ~ 20 kg (only in -
In deficient soils)

Top dressing by Urea = 50 kg at the time

placement in soil

of flovering

Ratoon crop AP = 50 kg after eatch harvest

Swing date Tond vesk of Jwe In June Vith rains

sedted Broad bed & fureow e

weley 1oL 010 ISR, 8012, LRC 30,UPAS 120. vanak,

ICPL 85014, ICPL 84023,ICPL 85030. AL 15.C11,TTB 7

Soed rate T wight T sk
""""""" wxwa  &wexwe

""""""""""" ;l;;;?';'I';"I'"""""""""""'.};;5';;;&&" T

Plant protedtion

Irrigation

Lanate 20 EC @ 2 1 ha™ for

Helicoverpa control. First sprav
st flower opening stage. Subsequent

sprays at an interval of 13-20 days.

Yoliar spray of Ridomyl ¥-2 72 WDP @

1 kg hm ™ for Phytophthora blight,
if required.

Sprinkler/Furrov. Fist irrigation at

soving, Subsequent irrigations as
needed. Give irrigation soon after

each harvest followed by irrigations

as needed.

As required

Pick pods 110-120 days after sowing.

Fertilize and irrigate. Follow the

same procedure for second and third

flush vhen mature.

As per cosmon
recoomendat ion



ssble 3. Package of practices for chichpes an-fare trisls.

Fiald operaticn/input Improved pechege

Common peckage (gemeral)

Land preparation wo ploughings and ome Tvo ploughings and one
harroving. harroving.

Pervilisers ha™* P - w0t me st

{basal} D » 100 kg N = 20 kg as Ures

80, - 10k DAP = 100 kg
BC/Alrin dust » 25 kg .
if termites are a prodles

Sowing date 1-2 week October 13 Octobar-13 Novesber

Seed bed Broad bed and furrow for irrigaved Flat.bed
and flat bed for nonirrigated crop

Variety ICCC 42,1CCC 37,100V 8, Annigeri, Chaffa, BDN-9,C0 1
00V 35, I6CV 2,100V 10 C 235,JG-315,K 850, Radhey

Uifain 21

Seed rate 70-80 kg m'i £0-100 kg "

Spacing 30X 10¢ca 4% X 10-15 ¢

Veed control Preenergence stoap 3.0 1 hA'I. liand verding during the

and/jor Hand weading during the
ssaton a3 required

season

Plant protection

For pod horer control apply either
Endosulfan 47, Quinalphos 1.52 o

Az required

Methyl parathion 2T dust ¢ 20-25 kg ta.
3

Spray !ngylu).hn 35 IC,Quinalphos 27
¢ 21ha”, Honocrotophos 36 EC,or
Methylparathion S0 EC ¢ 1 | ha °.

£

First spray should be given a2 flovering
and then st 1015 day intervals, as reqd.

Ferrous sulphate

Apply one ey of ferrous sulphate{commercial)

€2.5% ha " in 500 lus, of vater st flowering,
only after heavy rain or vith yellowing in plants.

Irrigation
by the second Lrrigstion at flowering
and the third & month late.

Harvest As soon as the crop dries up

78

recommendat fon

........................ -

Vhen the crop dries up



Tshls 4. Oroundmnt, pigseapes sad chickpes veristiss weed i on-farm
trials, 1087-1990.
Crop Improved varistiss Commons varieties
Groundaut 008 11, 1008 &4, JL 24, W 2,
IC08 76, I00(FTRS) 4, W 7, AK-12-24,
ICO(FDRS) 10, I0G$ )7, VRI 2, C0 2,
1008 21, 1308 63, 8 206, XXG 1,
1008 1, 1C08 5 S XI, GG 2,
Spenish improwed,
Chandra, Eadiri 3,
W 362, Tijja
rigeonpes ICPL 87, ICPL 151, L3G 30, UPAS 120,
ICPL 85012, ICML 85010, Manak, AL 185,
ICH 84014, ICPL 84023, AN 2, TR ?
ICPL 83030
Chickpss ICCV 2, LV 8, Annigeri, Uijain 21,
ICCV 6 (Kabull), JG 315, Chaffs,
1CCC 37, ICCC 42 (Desi) BON-9-3, Phule GS,
ICCV 10 (presently added) H 208, C 238,

26
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wsble >. Bomber of gromdont, pigeowpes sod chii e o | taals © 1 kv
ad sonitoced by ICKISAT Departmests of Agriculture (DOA), 1907-1980.

No. of trials ICRISAT Y
d d monitored  monitored

Groundout
Rainy season 1987 4.} 8 ] -
o 1988 r3] 13 12
e 1969 7 H 2
" 1990 18 3 13
Postrainy season 1987-88 14 11 -
" 1988-29 23 . 17 [}
v 1989-90 2% 3 16
*igecnpes
Rainy season 1588 29 16 1
‘e 1989 38 - 18
Sutmer sesson 1988-89 1% 8 ]
Chickpes
Postrainy sesson 1988-8%
Nonirrigated 21 8 1
Irrigated 3 19 13

Postrainy sesson 1989-90

Nonirrigated [ - 4
Irrigated 6 . 6



sem B MR Msen e eatis amimrsasmsscsnsnmwme -

No. of lmproved Comson Improved Cc-on

State Trials variety varlety vaciety variety
Sainy sesson
Andhca Pradesh 16 1.44 0.99 .29 0.92
Karmataks 23 1.88 1.39 1.47 0.58
Tomil Nadu 7 2.50 2.1 2.6 1.80
Gujarat 16 1.18 1.3 1.11 1.07
Maharashtra 14 .22 1.17 1.36 1.33
Orissa 4 2.34 1.09 1.97 0.93
Madhya Pradesh 2 . 2.16 P 1.6}
Uttar Pradesh i 1.80 1.%0 1.18 1.02
83
Mean 1.96 1,47 1.5 1.2

Postrainy season

Andhra Pradesh 13 2.87 2.0 2.28 NEN
Kamataka 1 2.0 1.9% 2.16 MR
Tanil Nadu $ 2.62 2.8 2.48 2,18
Gujarat 6 2.01 1.57 1.40 1.33
Maharashtra 15 3.49 1.47 2.56 1.7
Orissa “ 3.51 2.0% o 2.1
58
Mean 2.87 2.1 2,26 1.79
Yield benwfit
Rainy Postrainy
HEASON $eason
By adoprion of lmproved package alone IS 1%.0
By adoption of Improved variety alone oM 26.2
By adoption of both the Improved IS 60.3

package + Improved varisty
Extea cost and benefit (Bs. ha™l

Extra production cost for technology Rs. 1590 (N:6220) 142G (N:69%0)
Extra net benefit from technology Rs. 4410 (N:3460) 7220 (N:7330)

N: Normal cost or benefit
Note: Average seilmg price of groundnut pod for seven seasons
Rs. 8000
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Table 7. Percent yiald besstit recorded from improved groundnut tectmology
trisls conducted in differwst styees of India, 1947.90.

Yoar
1087 1988 1909 1980 Average
lainy sesson
Yield bemefit fraa improved . A3 W7 B2 28 (2 0.00)
package slons
Yield benafit from improved * 7.8 238 .S 5.0 (£ 6.74)
variety slone
Yield bemefit from both the 8.4 62.0 - A9.4 816 60.3 (£ 3.43)
Isproved packsge + Improved
variety
1987-88 1988-09 15069-90 1990-51
Postrainy seascn
Yield benefit from Improved 18.2 19,2 169 - 18.1 (£ 0.534)
package alone
Yield benefit from Improved 3.1 N8 189 - 20.6 {£3.0)
variety alone
Yield bensfit from both the 69.8 66.6 47.9 - 61.4 (4 5.58)

Inproved package + Isproved
variety

* Only two trestments were practiced

- data yet to be obtained

3



Table 8. Averaga dry pod yields of groundaut grown sccording to
sod commn pscksges of practicos in farmers' fields by the Kxrmataks Co-

operative Ollseeds Crovers' Federation, Karpataks, 1989-90.

Dey pod ylald (¢ W)

Improved package Coamon package

Ho.of R et
Senson/ Partici- Area Iosproved Cosmon  Improved Comson
Location pents in ha variety vwariety varisty varisty
Rainy season 1989
Raichur 63 45 1.65 1,28 1.42 0.86
Hanvi 126 70 1.% 1.2 1.26 0.99
Ballary 78 33 1.88 1.43 1.57 0.94
Challakers 46 30 1.3 1.27 1.22 0.52°
Kustagi 21 19 176 144 1.30 6.82
Shorapur 52 12 1.02 0.96 0.99 0.94
Postrainy season
1989-90
Raichur 69 60 .11 1.80 1.78 1.18
Menvi (] 63 2.03 1.79 1.66 1.07
Kustagl 22 15 1.47 1.67 1.47 0.87
Ballacy 108 66 2.11 1.77 1.61 1.01
Shorapur 7% 53 2.15 2.02 1.61 1.00
Hanvi hY4 Y 55 1.99 3,54 1.63 1.62
Ralpy scason 1990
Shorapur 53 33 2.00 1.59 1.63 0.90
Koppal 60 35 1.66 1,61 1.64 0.91
Hubll 3 1.2 1.71 1.45 1.59 1.52
Gadag 14 32 1.51 115 1.1% 1.03
Bijapur 13 39 1.19 1.15 .21 1.17
Chellaker| 287 3¢ 1.5% 1.57 1.3 1.1
1480 762.2
Mean .74 1.49 1.45 1.03
Yiold benefits
By adoption of improved package alone 44,77
By adoption of improved variety alone 40.82
By adoption of Improved variety 68.91
+ Improved package
Extra cost and beoefits Bs. ha™
Extra production cost for technology Re. 970 (N: 4130)
Extra net benefit from technology Rs. 6130 (N: 6170)
N: Normal cost or benefit. 1

Note: Average selling price of groundnut pod for 3 seasons Rs. 10,000 t~

n



dﬂhwm - by e
Temil Wads Orovers' Nederstion, Temil
1989-90.
Pry M_qu
(tha™)
packags  package
No. of Area anrasssene sedemcacss
Season Locst ion partici~- covered Common Common

Vridhachalam 10 4 1.23 0.85
sesscn 1589-90

Vridhachalsa 20 ] 1.68

Cheyyar 9 ) 1.66 1.20

Tiruvannasali 10 2.39

Vridhachalas 10 4 1.18 Q.
Tiruvannanlaed H 2 1.60 1
Chwyyar ) 2 1.7 0.
110 L7
Hean 1.69 1.00
Yiald benefit
By adoption of improved package alone (124

Extra cost and bunefit (Bs. ha™t)
Extza cost for technology Re. 1062 (M 4370)
Extrs net bensfit frum technology Bs. 3150 (s 4630)

N3 Nommal cost or benefit

Note: Average selling price of groundnut pods for 4 seasons
Re. 9000 t.



Tsble 10. Dry pod yislds of groundnut grown according to improved snd
comeon packages of practices in farmer fialds by the Mabarmshtrs State
Co-operative Oilseeds Growsrs' Pederstion, Mabarsshtrs 1969-90.

Dry pd_!hm
(tha™)
NHo. of Area
Sesson/ partic- coversd Improved Common
Locstion pants inha  peckage peckage
Postrainy season 1969-50
Dharangaon 1 0.4 2.2% 1.%
Nimbhl{ 1 0.4 2,27 2.00
Chincholl 1 0.4 1.07 1.25
Anvi 1 0.4 1.20 0.90
Shicdane 1 0.4 1.3 1.10
Sarve 1 0.4 1.24 1.03
Naopur 1 0.4 1.82 1.00
Golegaon 1 0.4 2.20 1.62
Rainy season 1990
Bh{lkheda 1 0.4 1.16 0.7
Vadzd 1 0.4 1.02 0.8
Chalisgson 1 0.4 1.30 1.0
Bamne 2 0.4 1.20 1.)2
4.8
Hean 1.57 1.8
Yiald benefit
8y adoption of improved package 13z

Extra cost and bemefit (is. ba™%)

Bxtra cost for technology Rg. B8BO0 (N:5830)
Extrs net benifit from techaology Re. 3020 (N:5970)

N: Normal cost or benefir

Note: Average ul}i.ng price of groundnut pods for 2 seasons
Rs. 10,000 ¢ .

ki



Dy pod yleld (t ba™*)

Improved  Common
package package
Mo. of
Season/ parti- Ares in Improved Cammon
Location cipsnts bha variety variaty
Rainy season 1989
Junagadh [ 1.2 1.3 1.08
Jamnagar 2 0.4 0.43 0.43
Postrainy sssson
1909-90
Junagadh 9 3.6 2.09 1.3
Bharuch 10 2.0 0.89 -
Jamnagar ) 2.0 2.3 1.63
Rainy season 1990
Jamnagar 1 0.4 0.70 0.65
33 9.6
Mean 1.32 1.00
Yiald benefit

By sdoption of Improved package + 23

Improved variety

Extré cost and bmefit (Rs. ba™l)

Extrs cost for tachnology Rs. 1160 (N: 4020)
Extra nst benefit from technology Re. 2040 (N: $980)

Ns Normal cost or benefit
Note: Aversge uug price of groundnut pod for 3 seasons

Re. 10,000 t 7,
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Tabls 12. Averags dry pod yiald of gromdout grom accocding to the
isproved sod comsca peckages of practice by the Andhem Pradesh State
Cooperative Oilsseds Growers’' Fedsrutics, Andbrs Pradesh 1987-90.

Dry pod yield (¢ ™)

Bo. of Ares

Seasons/ parti- covered Improvedt Common
Locat lons cipants in ha package package
Postrainy ssason 1967-88

Mahabubnagar 6 2.4 1.78 1.5
Rainy season 1988

Hahabubnagat 4 1.6 1.23 1.08
Postrainy seascn 1988

Hahabubnagsat 10 4 1.99 1.78
Postrainy season 1989-90

Mahabuboagar 2 0.8 1.16 1.13
Rainy season 1990

Mahabubnagar 2 0.8 1.51 1.19

Khamman 3 1.2 1.65 1La

Chittor 3 1.2 1.7 -

Cuddapsh 2 0.8 1.86

Ongale 1 0.4 0.82 -

Anantapur 4 1.6 1.38 0.97

by 14.8
Kean 1.5 1.26

* 30Y trials vere with lmproved varieties
Yisld benefit
By adoption of Improved package 19.81

£



Table 13. Pod yialds of gromdoat in descastratims conducted Departsmnts of
Agriculture, 1987.90. b, .

Districte
¥o. of Aversge Average
denon- yhlgl yield

State/District  Varietim strations (tha™) (th™)
Rainy season

Andhra Pradesh

Ansntspur 1065 11, ICGS 44 3 1.93 (2 0.34) 0.58
CGhiceor o " 2 1.86 (£ 0.47) 0.97
Mabarashtra

Yagpur 1CGS 44, ICGS 11, I0G8 21 3 2.67 (3 0.23) 0.96
Pacbhani o o w17 0.7 {£ 0.13) 0.73
Taail Nadu

South Arcot ICGS &4, VRI 2 H 1.75 (2 0.18) 0.65
Xatrnataka

Rajchur ICGS 44, ICGS 11, 23 0.89 (£ 0.11) 0.34

ICGS (FDRS) 10

Gujarat

Jamnagar 1G5 44, 1C08 11 2 0.55 (¢ 0.12) 0.49
Junagadh v v L] 1.48 (4 0.23) 0.69
Postrainy season

Andhra Pradesh

Varangsl 1CCS 44, ICGS 11 ) 2.69 (£ 0.32) 1.17
Vest Codavari . o 2 3.40 (£ 0.4)) 1.80
Vishakapatnas  ICGS 44, I1CGS 21 2 3,09 (£ 0.4%) 1.46
Cuddapah 1068 44, ICCS 11 2 1.90 (3 0.29) 1.29
Ralgonda v " 1 2.6 - 1.14
Haharashtoa

Parbhani 1CGS 44, ICGS 13, 19 1.93 (¢ 0.08) -

1065 21

Aaraoti 1068 21 i 1.25 (¢ 0.11) -
Taail Hadu

South Arcot VRI 2 9 1,86 (£ 0.12) 1,40
Orissa

Purl 1068 &4 2 2,43 (£ 0.26) 1.34
Gujarat

Junagadh 1068 11, ICGS A [ 1,62 (2 0.11) 0.69

Nean 1,93 (£ 0.2 0.95 (£ 0.09)

+ from Agricultugal S{tustion in Indfs 1963.
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Tabls 14a. Dxy pod yiald of gromdout in trisls grown on raised-bed asd flat-bed
systems of land prepazstion, AIOOKFO/ICXISAY, postoainy seascn 1969-90.

Pod yleld (¢ ba™*)
Maharashtza Oujarat Andhcs Pradesh  Tamil fedn
Iigam AU, Junagadh  Jagtial Vridhachalen

Systam 10811 S3XI ICOS 4 GG 2 ICGELL X3 1000 44 WX 2

Tiatebed 3.00 .73 1.8 1.68 .92 3.87 1.9 2.3

Raised-bed 3. 325 19 1% A 3.5 1.8 1.9

Parcent yisld 16.7 1.2 2.6 19.9 2.9 =8.7 3.5 -3
incrsase owex .
flat-bed
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Tod ylald (¢ ba')
Maharashtrs Hadhys  Temil Redu Andhza
Pradesh Pradesh
Latur cmveavan ensmonn
Jalgaon {Ons) Latar Latur  YXhargome Vriduchilea Pales
System I 24 JL2¢ Clroar-l Glmmar-: JL 24 ICGS M4 VRIZ L 24

¥iat-bed 1.1 1.00 0.85 0.80 0.8 027 087 1,00
Raised-bed 1.%% 1,10 0.90 0.85 1.08 0.3 0.3 1.28
Percent 17.4 10.0 5. 6.2 . M1 4.8 3.0 23.0
yield increase
over flat-bed

Conplete data have been received only froa five of 13 locations.
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Table 15. [Estimates of the arss to be coversd umder raised-bed system of
lasod preparation, and of the recovery snd distribution of the sesds of
improved varisties by the State Cooperative Oilsesds Growers’ Fedarsticns,
1991-92,

Aaount of seed Expectsd recovery and
Ares in hectares to  of improved  distridution of seed
be covered under varistiss of improved varisties

raised-beds distributed
ceeeeueenenennaa. -« in postrainy Rainy Postrainy

Rainy Postrainy seaton season season

ssason  sesaon 1990-91 i 1991-92
Fedarat ions 1991 1991.92 (t) (t) (t)
XoF 4500 4500 9l 200 500
TANCOF 300 100 5 10 15
HAHAFEID 300 300 10 50 300
APOILFED 130 300 10 [ 1] 300
GROFED 173 178 10 150 300
OROILFED 50 30 1 10 10
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16. Averngs grain yiald of short-dumation pigeonpea grom
to lmproved sod commgn packages in differeet statss of
, talny seson 1968-1989.

4

Grain yield (t ba™)
Improved packags Camson package
¥o. of Isprovedt Coomon  Improved® Coomson

State Trials varisty varisty wvariety wvarlety
sndhra Pradesh s 0.6 ! . 0.80
Karnataks ? 1.13 - 0.48 0.16
Tamil Nadu 2 1.44 - 0.49 -
Oclesa 3 1.80 - ‘ - 1.42
Cujarat ) 0.72 - - 0.57
Madhys Pradesh 8 1.47 - 1.06 -
Maharashtra 29 1.3% - 0.93 -
Uttar Pradeth [ 0.96 - - 0.74
Rajasthan 3 0.72 - - 0.71
&
Masn 1.13 - o.n 0.73

* yisld from two flushes of flowers.
1 wvariety or package not tested.

Yield bepefit
By adoption of short-duration pigeonpea + $7.52
Technology

Extra cost and bensfit (Rs. hl'l)

Ixtra cost for technology Rs. 2350 (N: 3348)
Extra net bensfit froa technology Rs. 800 (N: 2127)

N: Mormal cost or benefit

Note: Average agiun; price of pigecapea grains for 2 seasons
Re. 7500 £ °.
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Table 1,. Gealn yisld of extra-short-dumstion pigecapes crope st 14
Iocstions in eeven etates of India, postrainy sesecn 1968/99.

Geadn yiald (¢ ba™)

Stats and Soving ICPL e cn o e
locations date  @5034  850%0 8402y 85010 151
Andhss Pradesh 1

Tangadencha 13 Jan 0.7 - - - -
Gujarst

Nadisd 18 Jan 0.80 - - - -
Karnataks

Devihosur a3 Jan 0.92 - - - -
Tamil Mady

Shivalingapatti 24 Dec 0.98 - - - -

Kottur 18 Jan 0.94 0.83 - - -

Rajadani 29 Dec 0,98 1.03 - - -

Tappalamdd, 3 Ja 0.98 0.7 - - -

Kamatchipuram 19 Jan 0,64 0.60 - - -
Haharashtra

Parbhani 22 Dec 0.60 - - . 0.7

Rida} 20 Jan .00 - 1.00 1.3 1.03
Niwli 6 Peb 0.83 - - - -

Ehogaon 29 Jmn 0.60 - - - -
Orises

Sakhigopal 10 Jan 0.63 - 0.92 0.63 0.46
Nadhys Pradesh

8 Jan - - 0.3 0.20 0.3}

Mean 0.77 0.8 0.83 0.78 0.6%

1l.-Varisties not tested
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Iable 18. Crain yields of shoct-dimation pigeonpess in demonstratioss cooducted by

Departments of Agriculture, 1963-90,

Districes

No. of Avarage Average

deson+ yhldl y.mdl
State/District  Varfeties steatlons (¢ ) t ™
Maharasht ra
Parbhant, ICPL 051,  ICPL 83012, ICPL 85014 16 1.23 {2 0.19) 0.7¢
Hagpur ICK. 85030, ICPL 83012, ICM. 87 3 1LY (2 0.2%) 0.4¢
Akola ICPL 85014, ICPL 05011, ICP. 83030 4 1.12 {2 0.18) 0.68
Buldana ICPL 85024 1 .73 - 0.6)
Madhys Prodesh
Betul ICPL 83014, ICPL 87, 84023 [ 1.55 (¢ 0.14) 0.67
Sehore ICPL 87, ICPL 84023 2 0.83 (2 0.06) 0.73
Raisen ICPL 87, ICPL 85014 2 0.90 (£ 0.04) 0.7¢
Vidisha ICPL 87, ICPL 65014 2 1.17 (1 0.08) 0.66
Khacgone ICPL 85014, ICPL 87 h) 1.96 (2 0.03) (XY
Dhar ICPL 87 2 2.45 (£ 0.39) 0.57
Morena IcrL 87 ) 1.7 (2 0.1)) 0.9
Xarnataka
Bangalore  ICPL 87 1 0” - 0.4
Raichur ICPL 87 1 L2 - 0.18
Gujarat
Fhada ICPL 87, ICPL 65014 4 1.93 (4 0.02) 0.75
Aarell ICPL 87, ICPL 83014 3 0,97 (£ 0.02) -
Mehsana ICPL 83014 10 1.09 (% 0.10) 0.94
Ssbarkanta  ICPL 87 1 .00 - 0.72

Mean 1,29 (¢ 0.12) 0.66 (40.04)

+ from Agricultural Situation in India 1985.
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Table 19. Grain yields of some sediwe- and long-durstion pigecepess in dmmcostrations
conducted by Departmsats of Agricuitmw, 1900-90.

Districte
o.of Awrags  Avensge
[ ym! via
state/District Varisty strationa (tha™) (¢ h:ﬁ)
sndhrs Pradesh  ICHL 270 (180-3170 days)
Kumool [ ] 0.8 (¢ 0.08) 0.26
Maharashtra
Yavatmal ' 1 1.3 - 0.81
huldans " 1 0.7% - 0.63
Nadhys Pradesh
Sehore " 2 1.0 (£ 0.12) 0.73
Maharmshtrs  TCPL 8863 (130 dayn)
Yavatsal " 1 1.3 . 0.81
Akola " -] 0.91 (£ 0.08) 0.68
Buldana " 7 0.98 (£ 0.09) 0.63
Maharashtcs ICPL 87051 (130-160 days)
Hagpur " 1 1.%9 - 0.66
Parbhani " 4 1.19 (£ 0.24) 0.70
Akola ve 1 0.9 - 0.68
Madhys Pradesh
Raisen . 2 1.24 (£ 0.00) 0.7
Vidisha " 2 0.71 (£0.03) 0.66
Mabarashtra ICP 8094 (»210 days perennial)
Aurangabed " hi) 1.4 (£ 0.14) 0.4
Nean 1.09 (4 0.10)  0.65 (4 0.04)

* From Agriculture situstion in India 1987,
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Tehls 20. Grain yislds sod costs of cultivation of pigsonpes ICFR 8 X
ICPL. 87 trials, ICRISAY/AICPIP, gainy seasan 1990.

Cost of culuv!tun

Gradn ylold (¢ na™) (Rs* 000 ha™")
Location ICPH & IChL 87 c ¢ ICPL &7
Msharsshtra
Sarso (TSF)$ 1.14 0.92 - -
Aurangabad (TSF) 1.3 0.66 8.29 6.72
Pactur (TSF) 3.20 3.00 3.94 5.94
Augangabad (VALMI) 1.18 1.04 -
OQujarst
Gandhinagar$ 1.00 (3.48)% 0.63 (0.41)¢ - -
Nehsana$ 0.33 (5.40)* 0.22 (5.10) - -
Rabarika (Asreli) 1.02 - 1.01 - - -
Chanch (Amreld) 1.0 - 1.06 - - -
Motasakaris (Amreli) 0.94 - 0.95 - - -
Hean 1.24 (4.4)* 1.08 (2.79)¢ 6.11 6.33

* Figures in parentheses refer to the green pod ylelds taken in the
trials.
§ Trials closely monitored by scientists.
Note: The data of trials allocoated to Madhys Pradesh are not yet received.
The trials are reported to have failed because of heavy rains.

Yield benefit from ICPH 8 over ICPL 87 = 14.82
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Geadn yield (t ha )
Inproved packege Common neckage
do. of Improved Cosmcon  Improved Common

State Trials varisty wvaristy wvaristy wariety
Moo~ircigated
Andhra Pradesh 3 0.5 0.28 0.88 0.33
Karnataks 9 .78 0.76 0.73 0.72
Tamil Nadu 2 on 0.3 0.50 0.23
Orisss 1 1.01 0.73 0.82 0.58
Gujarst 1 0.72 0.82 0.65 0.722
Madhys Pradesh ) 1.02 0.88 0.73 0.76
Maharashtra & 0.74 0.88 0.60 0.66
Uttar Pradesh 1 1.7 0.87 1.5 0.2
27
Hean 0.91 0.69 0.76 0.60
Irrigated
Andhrs Pradesh S 0.64 0.6 0.59 0.43
Karnatska 10 0.92 0.95 0.95 120
Tami] Nadu 1 0.40 0.2 0.20 0.2
Orissa 1l 1.73 1.11 0.99 0,48
Gujarst 3 1.20 1.3 1.08 133
Hadhys Pradesh 3 1.32 1.36 0.93 1,09
taharsshtrs 14 2.14 1.98 1.8 1,67
Rajasthan 2 0.44 0.23 Q.43 0.61
Uttar Pradesh 1 1.5 1.5 1.59 1.37
40
Hemn 1.18 1.0% 0.95 0.89
Yield benafit
Nonirrigated Irrigated
By adoption of Isproved package alome ¢ 15.0 15.7
By adoption of Improved variety alone I 26.6 6.7
By sdoption of both the Isproved z 51.6 2.2

package + Isproved variety
Extra cost mod bevefit (Rs. ha™)

Extra cost for technology Re. 660 (N: 3080) 900 (N: 3570)
Extra net benafit from technology Re. 1665 (N: 1420) 1050 (N: 3105)

N: Nomal cost or benefit -1
Note: Average selling price of chickpsa grains for two sessons Rs. 7500 t .

L1}



Table 21. CGrain yialds of sonirrigated chickpea (varlety) IV 2) in

demcnstrations conducted by Departmmnts of agriculture, 1988-1990.
Districte
No. of Aversge Averags
damon- yhh_tl ymgl

State/Districe strations (tha™") (tha' ™)
Andhra Pradash

Xumool 2 0.64 (£ 0.13) 0.42
Guntur 1 0.70 - 0.60
Karnataka ,

Belgaon 2 0.58 (£ 0.11) 0.23
Dharvad 1 0.3 - 0.11
Haharashtra

Parbhani 3 0.96 (£ 0.0%) €.36
Akola 5 1.29 (£ 0.22) 0.28
Anraoti S 0.82 (¢ 0,06) 0.30
Yavatmal 5 1.24 (£ 0.38) 0.43
Varda 3 0.89 (£ 0.08) 0.36
Nagpur 10 1.08 (4 0.17) 0.32
Buldana ) 0.8% (£ 0.03) 0.3
Orissa

Keonjhar 1 oL - 0.3
Madhya Pradesh

Cuna 39 1,00 (¢ 0.06) 0.7%4
Thar 1 0.9 - 0.24
Hean 0.90 (£ 0.14) 0.38 (¢ 0.04)

* from Agricultural Situstion in India, 1967
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Tabls 2. Gmain ylslds of irrigated chickpess in demmstrstions condocted by
Departasnts of Agriculture, 1968-90.

Districte
¥o. of Average Average
dencn- yhh_ll yhlgx

Stats/District Varieties strations (tha ") (tbha ™)
Andhics Pradash

Kurnool IecC 37 3 0.83 (4 0.30) 0.42
Karnataks

Belgaon IeCC 37 2 0.90 (¢ 0.17) 0.25
Bijapur ' 2 1.12 (£ 0.18) 0.24
Mabarashtra

Nasik 1cce 37 1 1.65% - 0.33
Parbhani 106 37, ICCV 2 20 1.80 (£ 0.17) 0.36

Iccv 6, 10CC 42 ’

Gujarat

Panchashal Iccc 37 1 .n - 0.6%
Rajesthan

Pundi Iccv 8 3 0.76 (¢ 0.20) 0.7¢
Madhya Pradesh

Dhar IV 6 1 1.53 - 0.24
Khargsone Iecc 37 1 0.81 - 0.42
Mean 1.24 (2 0.20) 0.39 (£ 0.06)

* from Agricultural situstion in India 1987. The averages are alvays given
for nonirrigated and irrigated crops together.
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Figure 2. Raised Bed Systems for Growing Crops

8) Brosd-bed and furrow

p-—-c:LSm -

Ideal for rainy sesson and postrainy season
under sprinkler irrigation in sll soils.

b) Bed and furrow

Ideal for rainy season and postrainy sesson
under furrow irrigation in sandy-losm soils.

c) Narrow-bed and furrow/ridges and furrow

] 1

b-—75 em —4 p-—75 cm —{
Ideal for postrainy season under furrow
irrigation in black and lateritic-red soils,

&0



Figure 3. Back-Pack Controlled Droplet Applicator (CDA)

{) Weight of the empty sprayer

i1) Spray boom height
111) Spray -swath
iv) Droplet size
v) Spray liquid required
vi) Time required/Ha
vii) Pesticide formulation required

49

11.5 kg and 16.5 kg
when filled
0.3-2.5m {adjustable',
3.0-3.6 m (adjustable,

150-250 u

15-80 L {adjustable)
1 hr 30 minutes

EC or WP



Figure 4. Raised bed systems:

The raised-bed-and—furrow
system

In black soils icular]
in high rain(a']fggas mae
beds along a gentle siope

normally across the slope
This helps to conserve
moisture

Basic idea

Marking the slope of the land

The raised beds should be on a slope of about 0.4-0.8%
: particularly in deep black soils (vertisols)

If the raised beds slope is too
much the water will runoff,
causing erosion

If the raised beds are
completely level, there will be’
no drainage




Figure 5. Seeding for individual row.

This is good practice for groundnut sowing,



Figure 6. A seed-drill for seeding four rows together.

This {s good for seeding pigeonpea and chickpea

§?



Figure 7. 'Punch and drop' method of dibb)ing groundnut seeds
followed in some parts of Yami) Nadu,
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Figure 8. A bullock-drawn wheeled tool carrier
the tropicultor.

Rigid, sturdy, multipurpose machine. Heavy for most
bullocks. It is costly too (Rs. 15,000 with implements)



Figure 3. A tullock-drawn wheeled tool carrier
the ‘Agribar'

Rigid, study, light multipurpose machine. Suitable for
most bullocks. Its cost is reasonable (about Rs. 5,000
with implements)



Figure 10. Indigenous implement used, developed and modified for bed preparation.

-
) An indigencus tullock-draun *wouden plovgh® of its
repiics Hron plough® (Belrem Plough) or twln
handie *ridger plough® oen e usd for opening
furrovs Lo prepare beds.
Wooden plovgh

it

To prepare beds {irst open 3 furrov in & straight
line, and then use this a3 & gulde when opening
sucoeaaive parallel furrows. Some marking by
fixing pegs in a straight line helps in driving
the dullocks straight. Forsing deds in 8 curved
moner {s not easy with this implement.

b) A tullock-drevn multipurpose xplesent called ! f®
*Santhi® comonly a¥eLlable with farmers of l
Oujarst fas besn suocessfully used by the

!(h mt)um.nt:n 'elb';:dl cmnr: Federstion : ‘.
ra * tion of
rolsd-bess. prepent il
; 2 H
v Turtow opencrs
Yursge opeacrcuin”
seeding Unc
vl
n
|
4 spectally des! furrowopener can be fitted J
o the tool bar for forming rajsed-beds. The
tool bar has provision to sdjust the depth of '
any oparation as par the pulling power of the Interealtuce blade

bullocks {n different solls,

Blades of different siv%xod'ﬁm' openers
the tool bar (15 mm galvanised
ntr. ;{;Smd to the ¢ ol



[

-

This twplesent consists of hollow & metal
square tool bar (40 sm 8q.) vith & hollow
pipe drawbar(d9 mm dia). It helps to form
the beds only when the soil {3 in frisble
condition, which is obtained only after good
raln or frrigation. This isplesent with sll
accessories coots Ry 3000 to M0O/-.

The Karnataks Cooperative Ollsesd Gromers
Federation haa developed & metal bullocke
drmn tool bar (60 mm 3q. hollow), It

has two wooden dra-ders conwlging st coe
polat, Two ridger ploughs sre lxed for
forming the beds and sowing the crop in a
vell tilled sofl,

The cost of this implement with al)
sccesdories wasvorked aut to be
sround Rs. 1000/-,

57.
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Furcow opences

Tine for secding,

i,

wier ih.:l'(:m'
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fertilizer upPlicntlon
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Ambenre 1. Calmoder of mejor events on ICRISAYOOI/ICAR - State's Depsrteents of
Agriculture collabarative tridls on groundnut, pigectpea, and chickpea.

Dates

Activity

Objective

23-2 Apr 1987

11-15 May 1807

30 Jun 1967

23 Aug 1987

5-7 Oct 1987

S Apr 1968

25-26 Apr 1988

11-15 Apr 1988

17 Oct 1968

25.26 Aug 1989

17-21 Apr 1550

Meeting vith high level
of ficlals of GOI, ICAR,
md State Depts, of
Agriculture,

Tralning workshop for the
collaboraters of groundnut
tachnology.

Secting-up of LEGOFTEN
Unit with mltmucxpumq
team of scientists.

Hesting vith the officials
of GOI/ICAR and State
Depts. of Agriculture.

Heating vith GOI and
Sut\o'uricuhun Officers.

Meating vith high level
officials of GOI and States
production comuissionsrs on
technology transfer in

Hev Delhd,

Meating vith high level
officials of GOI and
ICRISAT at ICRISAT.

Treining workshop on

pigeonpex and chickpea
at ICRISAT.

GOI approwed the ESD

- pigecnpea trials received,

ICAR-ICRISAT Work Plan
Meeting at ICRISAT.

AICORPO Vorkshop, Bangalore

5

To plan collaborative
trials on groundnut.

Tralning, identification of
teial locations. Seed
despatch,

To implemant the progran,

To reviev the progress and
and undorstand constraints
froa varfous states.

Planning for postrainy
season groundnut trials.

To invite resctions of
varlous states on groundnut
tochnology and assoss the
needs on similar thrust in
pigeonpea and chickpes.

To discuss and plan collabo~
rative trials on pigeoncpea
and chickpea.

To discuss contzaints on
ylelds of tha two legumes,
idantify locations and
varieties for on-fam trials,

To test the potential of
the E5D in the sumer season.

ICAR-ICRISAT on-fsrm colls-
borative trials discussed.
Two projects vere approved.,

To decide ICAR-ICRISAT acticn .
plan for the rainy ssason

gromdnut 1990,



Dates

Activity

Objective

15-18 May 1990

23 Nay 1950

2326 Sopt 1990

20 Mar 1991

6-8 May 1991

3-6 May 1991

AICPIP Vorkshop, Anand

Hesting vith senior officials
of DB md SC0GF, ICRISAT
Center.

ATCORPO Vorkshop, Hyderabad

Meeting with MOOD and SCOGY
Pield Officers, Acand.

AICORPO Vorkshop at GAU,
Junagadh,

AICPIP Vorkshop, Varnasi

60

To decide ICAR-ICRISAT action
plan for the rainy season
pigsonpes 1990.

To reviev the vork on
transfer of technology

groundnut and plan vork
for 1990-91.

To decide ICAR-ICRISAT action
plsn for the postrainy
season groundnut 1990-91.

To reviev the transfer of
technology for groundnut
and plan work for 1991.92.

To decide ICAR-ICRISAT action
plan for groundnut Kharif
1991,

To decide ICAR-ICRISAT
action plan for the rainy
season progran 1991.
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